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Appendix List

Appendix-A

Methodology of Isotopic study of Calcrete samples

The isotopic study was conducted in Birbal Sahni Institute of Palaeosciences (BSIP),
Lucknow bylsotope Ratio Mass Spectrometer (CFIRMS, MAT 253). In this process, ~500-
800 ug of calcrete samples as well as three carbonate standards (NBS 18, IAEA603 and
Carrara marble) were kept into individual screw-capped glass vials. After flushing with He
gas, 100% orthophosphoric acid (HsPO4) was injected into each vial which was kept at a
72°C temperature bath for two hours. Theevolved CO,was purified by Nafion tube and Pora
pack column in Gas Bench and allowed into Continuous Flow Isotope Ratio Mass
Spectrometer (CFIRMS, MAT 253) for isotopic analysis. Each measurement comprised of
three pulses of reference followed by six pulses of sample CO2 gas. The tank reference gas
was calibrated by using IAEA 603. All samples, including standards, were measured with
respect to the calibrated tank gas. The isotopic data are reported against VPDBwith a precision

of £0.1%o0 (10) for both §*80 and &'3C values.

The change in isotopic C-O concentration (g *C and g !80) concentration was

measured by the following equations:

(13C/120) sampe

13C%, — — 1| x 1000
8 * 7 |(A3¢/120) standara
(180/160) sampie

180%, — —1|x 1000
8 * 7 [(180/160) standara
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Appendix-B
Methodology of the Standardized Precipitation Index

The Standardized Precipitation Index (SPI) was designed by McKee et al. (1993) to quantify
the precipitation deficit for multiple time scales. The SPI is computed by fitting an
appropriate probability density function to the frequency distribution of precipitation
summed over the time scale of interest (usually 1, 3, 6, 12 and 24 months). These time scales
reflect the soil moisture conditions of various time, dry and wet conditions throughout the

year.

The SPI is obtained by dividing the difference between precipitation and mean precipitation
(1) by the standard deviation in precipitation (o) in a specific duration (i). Mathematical

expression of SPI is written as follows:

SPl =2

g

This index help to workout water deficit year to a water surplus year. The drought conditions
occurs when the SPI reaches negative values, i.e., SPI<-1 and the magnitude of SPI values
indicates the severity of drought. SPI<-2 shows extreme drought, SPI value ranges from -
1.5 to -1.99 indicates a severe drought conditions, moderate drought conditions depicts a SPI
value rangesfrom -1.0 to -1.49; if the SPI value ranges from 0.99 to -0.99, shows a near

normal conditions (Komuscu, 1999; McKee, 1995).
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On the basis of above methodology, The SPI values were estimated with 50 years
(1970- 2019) precipitation data that was collected from the India Meteorological Survey’s
Chitrakoot district rainfall station. The SPI calculation was carried out in the scale of short (3
months; SPI-3),mid (6 months; SPI-6) and long terms (9-12 months; SPI-9 and SPI-12)
time scale, to estimate meteorological, agricultural and hydrological drought conditions,
respectively. SPI-3 represents meteorological drought conditions, because meteorological
drought takes the shorter time of prevailing water deficiency in the region. SP1-6 represents
agricultural drought conditions, it is theaverage term drought considered of 6 months.
Accumulation of water deficiency during crop in growing season generally takes three
months, whereas most crops take six months to fully developcauses adverse impact on crop
yield. SPI-9 and SPI-12 are two long-term drought indices (9 and 12 months respectively)
are considered hydrological droughts. Hydrologic drought results from water deficiency of

water storage in rivers, streams and other reservoirs.
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Appendix-C

Indigenous species of vegetation helps to stop soil erosion

Vegetation types Species Local (Devnagri)
name
Apluda varia Phuli
Cymbopogon martini Rusa
Cynodon dactylon Doob
Desmostachya bipinnata Kush
Echinochloa colona Sama
Eulaliopsis binata Sabai
Heteropogon contortus Kusul
Grass Imperata cylindrica Chhir
Saccharum spontaneum Kans
Themeda quadrivalvis Gunher
Elymus repents
Calotropis gigante Aak
Argemone mexicana Siarkanta
Capparis aphylla Karil
Cassia auriculata Tarwar
Shrubs Lantana camara Raimunia
Carissa spinarum Koronda
Tribulus terrestris Gokhuru
Bombax malabaricum Semal
Azadirachta indica Neem
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Dendrocalamus strictus

Bamboo

Plants

Prosopis juliflora Khejri
Bassia latifolia Mahua
Zizyphus jujuba Ber
Wrightia tinctoria Dudhi
Butea monosperma Palas
Acacia catechu Khair
Pongamia Karanj

Appendix-D

The detailed description of various type of check-dams illustrated in the diagram

in the givenbelow

(a) Rock and woven wire check-dams- These are low headed check-dams made up of
local earthen and rock materials, which built across a small gully to restrict fine
sediments. Theshape of the check-dam is crescent with the open end up stream with
a random arc of curvature, but an off-set equal to 1/6th of the width of gully at the

dam site is optimum. These check-dams can be suitable to all soil types (including

cracking clays).

(b) Brush dams- Brush check-dams are made up of straw, thin stem, bamboo, mulches
etc. The appearance of the structure is very much like a brush, so called brush dam.
These damsare least stable, cheap, and most suitable in gullies of small drainage area.
The centre of the dam is kept lower than the ends to allow water to flow over the dam

rather than aroundit. The brush of the check-dam is generally made up of thin stem,
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©)

and bamboo, which are closely packed together with bushes, and mulches for half of
its height. Sides and bottom of the gully are covered with thin layer of straw or
similar fine mulch for a distance of 3-

4.5 m along the site of the structure. Brushes are then packed closely together over
the mulch to about one half of the proposed height of dam. Several rows of stakes
are then driven crosswise in the gully, with rows 60 cm apart, and stakes 30-60 cm
apart in the rows.To make the structure firm, all these wooden materials are tied
together with heavy galvanized wire.

Loose rock dams- Loose rock dams are generally constructed across small to
medium sized gully with a smaller catchment area (less than 2ha), made up of small
rock boulders.The prime objectives of these dams are to control channel erosion
along the gully bed, andto stop waterfall erosion by stabilizing gully heads. Loose
stone check dams are used to stabilize the incipient and small gullies and the branch
gullies of a continuous gully or gullynetwork. Flat stones are best suitable materials

for the construction of these check-dams.

(d) Log check-dams- The structure of these check-dams is also curved at the top. The

primarybuilding material of these check-dams is wooden planks, heavy boards, and
slabs, metallicpoles or old railroad ties. It has a rocky slope in the upstream side for
the protection of theinternal erosion, and has an apron on the down slope side to

dissipate the kinetic energy ofthe flowing water.
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(e) Boulder check-dams- Boulder check-dams are built across the gully channels to

(f)

provide stability to the gully channel. These are built with big boulders. These types
of check-damsare recommended for complex gully systems, with multiple branches
with a catchment areaof about 20ha, and a gully length of about 900m.

Drop spillway- A drop spillway is a large concrete dike structure across a broad
gully to restrict its flow and settle down fine materials. It has a weir structure at the
middle, whichcontrols the over flow of water in the catchment area. The flow passes
through the weir and discharge water to the downstream apron. Based on the shape of
the opening, the weirs are rectangular, triangular, or trapezoidal shape. Drop
structures are constructed from concrete, concrete blocks, gabion mattresses, steel

sheets, concrete in sand bags, or timber.

(g) Chute spillway- Chute spillway is an open channel like structure, associated with a

barrieror check-dam like structure which is constructed on steep slope of the gully
face with a suitable inlet and outlet. The primary check-dam structure is made up of
concrete or otherpermanent materials, depending upon the site feasibility and the cost
involved. Chutes with reasonably large catchments need to be designed and
constructed to avoid failure by undermining, overtopping or bypassing. For small
catchments, a chute can be constructedto fit the existing gully and an individual

design may not be necessary.

(h) Drop-inlet spillway- Drop inlet spillway is structured with inlet, conduit and outlet.

The design consists of an inlet in the upstream side of the check-dam, which use to
discharge excess water in the upstream side of the check-dam through conduit

opening and outlet tothe downstream side. The main purpose of this system is to
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discharge water safely withoutbothering any damage to the embankment structure.
The conduit is generally constructed with aluminium, aluminium coated steel, Concrete

or steel pipe, with an inclination ofgreater than 10%.

Foundation|E \)

Seedling\
% Bonding >4 \‘#’

yire

Cut off wall

(2 (h)
Top Qt; fill
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Outlet XAnti seep/
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Diagram showing Temporary Gully Contentment Structure (TGCS) (a) Rock and woven wire
check dam (b) Brush dam (c) Loose rock dam (d) Log check-dam (e) Boulder check dam;
Permanent gully contentment structure (PGCS) (f) Drop spillway (g) Chute spillway (h) Drop-

inlet spillway
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